Decomposition of Hadamard Matrices
We have seen in Chapter 1 that Hadamard's original construction of Hadamard matrices states that the Kronecker product of Hadamard matrices of orders m and n is a Hadamard matrix of order mn . The multiplicative theorem was proposed in 1981 by Agaian and Sarukhanyan [1] (see also [2] ). They demonstrated how to multiply Williamson-Hadamard matrices in order to get a Williamson-Hadamard matrix of order mn/2. This result has been extended by the following:
 Craigen et al. [3] . They show how to multiply four Hadamard matrices of orders m, n, p, q in order to get a Hadamard matrix of order mnpq/16.  Agaian [2] and Sarukhanyan et al. [4] show how to multiply several Hadamard matrices of orders , 1,2, , 1,
to get a Hadamard matrix of order to be a Hadamard matrix of order n, and (b) How are these matrices constructed?
In this chapter, we develop methods for constructing matrices i X and 
Decomposition of Hadamard Matrices by (+1,-1) Vectors
In this section, a particular case of the problem given above is studied, i.e., the case when i A is (+1,-1)-vectors. 
, and i v are the following four-dimensional (+1,-1) vectors:
Here, we give the examples of decomposition of the following Hadamard matrices:
We use the following notations: 
(2) Via four vectors: 
Now, let us introduce matrices.
. , , , From the representation (7.13) and from Eq. (7.12) and , T n n n H H nI  the first three conditions of Eq. (7.10) will follow. Because n H is a Hadamard matrix of order n, then from the representation (7.13), we find the following system of matrix equations: 
